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. W _ L _Abstract _ : :

A total of 102 Spanish—speaging preschool four—year-old‘eupils
and 104 English-speaking four—year—old puplls were 1nd1vldually
admlnlstered the Spanlsh and Engllsh versions of . the Coopera—

~ tive Preschool Inventory (CPI) .- The Rasch model was applied
separately to tﬁe Spaﬁish verbal,'Spanisﬁ_‘otor, English verbal,
and English motor scales of the CPL. Eight items which fit the
model appeared to be 1mproperly functlonlng 1tems in the sense
that on four items Englishfspeaking'prils had'an advantage over
the Spenish;speakieg pupils;'and on four ef7the items, the.ad-
vantage was reversed. Several differences in ;he'items of tﬁe
Spanishjend English~versions.of’the CPI are noted, as Wellvas‘

. . .

substantial differences between the administration and scoring

directions for the two language versions.

o
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The fidelity of translatlons of psychologlcal scales has been

a concern of educational researchers, school psychologists, and

teachers. High quality Eranslations allow the examination>of

- »>

vpsychological constructs, in different cultures and in groups speak-

ing different languages. Hulin, brasgow, and Parsons (l983) sum-
marized four types of translations: (a) the pragmatic transIation VS

u

2

where the primary purpose is to communicateAaccurately in the target .

language, (b) the aesthetic-poetic translation Ln which the purpose

‘1s to evoke moods, feelings, and affect in the target language, (c)

the ethnographic translation in which a major_aim is to maintain.the

cultural content of the source language, and (d}_the_linguiStic

translation which is_concerned With the equiyalence‘of meanings

of both morphemes and grammatical forms of the two languages.
Numerous methods have been developed to. examine tests for

suspected bias. For a ComprehenSive review of these methods,

refer to Berk (l982) Item response theory, or latent trait theory,

1

is useful for comparing language translations because Lt prov1des

evidence "whether the relation between the underlying trait and

.

(Hulin et al., 1983, p. 192). This approach can be represented by

an 1tem characterlstic curve of three parameters. a guessing para~—

~meter, a discrimination parameter, and a difflculty parameter. The

assumptions of the Rasch model (Rasch, 1980) are (a) there is no

guessing on the test, (b) all items are equally disctiminating, and
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(c) the test 1s homogeneous. In the Rasch model, the probability of-

a correct response to an item is a function of an examinee s ability
and only one item parameter, difficulty_(Ironson, l982)~ :

' The.purpose of this study Was‘to use the Rasch model to compare

the item responses of preschool children"tested with either the Spanish
or English versions of the‘fooperative Preschool lnventory (CPI) .
(Caldwell, 1970a, l974a).'°Io the knowledge of these researchers,

the Rasch model has not beem applied to this imventory although this
inventory has been-extensively researched.

o

>

Method

hSample . i : : P

a
©

The'present study‘cbmsisted of two independent sampleé of'pre—
school four-year—old popils enrollediin.the same remedial educatiom
program in the Fall of 1982, l983, and 1984. The first. sample con-
sisted of 102 Spanish-speaking pupils (42 boys and 60 girls) _The
ethnic background,of this sample comprised 1 Black, 2 Native American, . ]

and 99 Hispanic children. The second sample‘consisted of 104 English—

_speakimg pupils (44 boys and 60 girls). _The'ethnic background of the

second sample was 15 Black, 10 Native American, 1 Asian, and 78 Fis-

2

. N : -] .
panic children. Students were identified as Spanish-speaking or
English speaking by their classroom teachers based on classroom
observations“of the pupils for approximately one month. All pupils

were enrolled in the same remedial education program in the same
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large, urban school district of the Southwest. Eligibility for this

lim¥ted proficiency in English.

H

Instruméét Ve ) L

The English CPI (Caldwell, 1970a) is an individually administered

English language inventory of school-readiness. A Spanish translation"

of the CPL (Caldwell 1974a) is. used in many programs to assess the

schooi readlness of Hispanic pupils. The Spanish translation may be

called a pragmatic.translation since the primary purpose of the trans-— .

lation is to communicate accurately in the target.languegew The

* Spanish version of the CPI is a direct, literal tfanslation of the

English which is administered individuelly by a Spanish-speaking

*éxéﬁinéfl The CPI is adminnstered in about 15 mlnutes and”pupil

'responses are scored as correct or incorrect. The CPL consists of

64 items which are %Eouped into tmo subscales: (a) a verbal scale

of 33 items, and (b) a motor scale of 35 items. Four items of the
¢ .

CPI are considered part of both-the’verbal and motor subscales.

This instrument is designed to pe a brief assessment and screening’

procedure for individual use with cbildren in the age ramge of 3

to 6 years. It is employed variously as a screening device, a

.4
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school-readiness measure, an achievement test, and an evaluation

instrument. ﬁany school districts use the CPI to idemtify those
individuals unprepared for traditional programs.

kY = L 2 .
Prev1ous research has supported the reliability and validity .

_of the CPI., - Powers and Medlna (1984) reported alpha rellablllty
‘estimates of 92 for the Engllsh CPI and 90 for the Spanish CPI.

- In a later study, .Powers and Medlna (in press) reported that the

factor structure of the 1nventory for Spanlsh and Engllsh versions

were similar.

Procedure ’ o : : B
—————————— . . . ) A

Pupils entering the preschool program were tested ind%gddually
[ ~ —a . T ('\\ R

in October 1982, .1983, and 1984 with the Spanish or'En%}ish CPI1..
These languaée versions were administered approximate&y one month,’

after the beglnnlng of school so that the child would become

accustomed to the new surroundlngs and to the teacher. Further,

the teacher was able to observe the students' language production

in a naturai”settiné_and to'determine the child's predominant
language. |

Rasch item difficulty estimates and person ability estimates
were obtained using a microcomputer program (Powers,‘l985) which
utlllzed an uncondltlonal maximum likelihood 1terat1ve procedure
descrlbed in erght and Stone (1979). Two prlmary methods for

examlnlng bias with the Rasch model were employed 1n thlS study

- -

K
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They were (a) the analysis of the fit of each item to the Rash model
where the item should either fit or fail ﬁo fit the model in a similar

way for both groups, and (b) the'comﬁarison of the‘diffgggnces in
difficulty paraméter estimatés for each item which would be esgimated

-separately for each group (I%onson, 1982).

Results and Discussion L ———

<

The assumptions of thé Raéch model were first ékamined. Guessing
wagiassumed to be negligible on this tesf.becadqe the pupils were
naive ﬁbufizear—ola children and the tést was administered indiyiA
dually. Disdriminafion-@és"mofé of a concern and so poinﬁjbiéerial
~co£relations were palculéted for each_scalel Théy ranged from .04
to .63'(§g5 = .36). This wide raﬁgéAof discriminationtestimates

‘indicated the assumption that all items were equally ¢iscriminating

3

w [

- was not tenable. It was decided to eliminate items which did not
fit the Rasch model and~in this way meet tﬁe requirement of homo-
geneous item discriminaéioh. The d&mensionality of the latent trait
space was examined dsing Lbrd'Sv(l980)'procedure. In this procedure
latent. roots are,exffacted'from the item‘iﬁtergo#relatiéﬁ.matrix of
each scale with gstimated commuﬁaiitiés in the main diagqnal. As
explained by Lord‘(l980; fw'ZI):‘"If (L thevfirét rOoé is”lafgé
comﬁared_to the secon& and (é) the seéond root is not much larger

than any of theqbthers,/then the items are approximately unidi-

. mensional." The first latent roots of the four scales (Spanish

>
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‘verbal Spanish motor,‘English verbal, and English motor) ranged
from 6.63 to 8. 13 ™M=17. 15) and the second latent root ranged from Na
2. 12 to 2.39 (M= 2.23). It was found that the first latent roots |
.of each scale were triple the magnitude of the respective second -
latent roots. The second latent roots were, however ,- only slightly
larger than the third»and fourth latent roots, It was concluded
that each scale was approx1mately unidimenSional |

The mean square total item fit statistic (Wright and Stone,"
l979) ‘was calculated separately for the Spanish verbal Spanish
~ motor, English verbal, and English motor scales of the CPI. Large /
differences between the mean square fit statistics of the same item
for two groups has-been.used.as.anfindication of potential bias
'(Durovic, l975; Shepard,_CamilEL & Averill, 1980;'Wright,‘Mead, &
Draba, 1976). Durovic's operational definition of.a-large difference

"

was that the mean square fit of one group would differ from the mean

o - .

square fit of another group on the same item by 1.00 or more. This

o

definition was adopted for the present study

The differences between the mean square total item. fit statistics
for the 33 items of the Spanish and English versions of the verbal
scale of the CPI were compared. Those differences ranged from - 49
to 1.81. (M = -.02, SD = 45) Only two items of the verbal scale
appeared to have substantial differences. The Spanish and ﬁnglish~

versions of Item 24 differed by 1.81 and the two language versionse

of Itemv36vdiffered by 1.08. The differences between the mean
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square total 1tem flt statlstlcs of the 35 items of the Spanlsh and

Engllsh verslons of the motor CPI were compared - The differences
F]

between the mean square flt statlstlcs on each item ranged from

- .61 to 1.73 M =:-09 SD = .30). Only Ttem 4's difference of mean

square fit statistlcs was 1.73 and it was the only motor item with

aﬂulfference in flt‘StatlSthS greater than 1. 00. | ‘4 a
Each mean square‘;otal-item flt statistic was tested for

31gn1f1cance with an,F test (Wright and Stone, 1979) In‘order to

declare that an item fit the\Rasch model, a probablllty greater than

.10 of the F ratio Was\required. The following items failed to fit
o N ~ ) 3 @ .

@

the model, and so they were eliminated‘from furtherranalysis: the
Spanish verbal scale items 1, 24 36, and 40; the English verbal
scale items 1,_38, 40, 48, and 57; the Spanish moto ‘scale items
12, 13, 15, 18, and 28; and the English motor scale ;tems 12,‘13,

18, 28, and 47. These items were eiiminated from further analysis.

‘nThe results of the misfit analysis were corroborated by thefpoint—

- biserial correlatlons because most of the items reéjected for not

fitting the Rasch- model had small, discrepant point—b%serials. The
’ . E , .
mean square fit of, Item 4 6f the motor scale approached being classi-

fied as misfit with ah2_4(.12, but because it did not reach the

critical F ratlo, it was retained for further analy31s.

The‘item difflculty estimates of sthose items whlch f1t both

)

the English and Spanish versions of the CPI were compared. To-

a

place the item difficulties on the same scale, the mean differences

3

"of the item diffipulties of the verbal or the motor scales was added

to each item difficulty of the English item difficulties as a linking

0 .

&
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COnstantf (erght & Stoney¢ 1979 Johnson, Parra, & Anderson, 1985)

" With both groups on the same scale. the difference between the 1tem .
dlfflcultles were standardized by dividing by the standard error of

the difference between two item difficulties as described by Ironson

(1982). The‘g;scores were compared with the normal curve de;iate

= 2.58,:2_5(.01 to determine if differences were large enough to

L

suggest potentially biased items. This conservative critical value

was adopted because of the multiple comparisons involved. Items
%ithrsubstantial differences between standardized item difficulty

estimates are presented in Table 1.

Insert Table 1 about here

oy

A positive z value indicates an item on the English test which

L

is more likely»to be answered correctly by the pupils. A negat:i.ve_'n

z value indicates an item on the Spanish test is more likelp to be
answered correctly Four of the items appear to favor the.English-
speaklng puplls (Items 2, 4, 19, and 23) and- four 1tems appear to
favor the Spanishr speaking puplls (Items 25, 27, 33, and‘34).
Probabrlltles of answerlng an 1tem correctly given the ablllty
parameter is. zero, that is in the middle of the ability scale,

are also given,in Table 1. For example, the,probablllty that a
Spanish-gspeaking pupil will answerxltem 19 correctly is .42 com-
pared With anyEnglish—speakina pupil's probability of answering

the same item correctly which is .74

L 11

S
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’ Item bias methodology has been used 1n this study to examlne

.

the performance of En%/ish—speaklng and Spanlsh—speaklng puplls. .

>

Therefore, the items in Table 1 should be con31dered as pos31b1y i

1mproper1y runctlonlng 1tems or pos31b1y biased 1tems. Differences . ‘j
. ? . L]
¢ in the performance of Spanlsh-speaklng and Engllsh—speaklng ch11dren ‘

-
-

H Y - + L
_may be due to some subtle differences in the’admlnlstratlon*of the |
s ‘ ’ -
test, the surroundlngs of the test or numerous other factors. Further,

’

it should be noted that the Spanish Item & of the motor scale was not

a good fit to the'Rasch model. This poor fit'probablyacontrlbuted” ' .

¢

~to the large difficulty.parameter estimate of 1.86 which’in turn

<

. 'resnIted in;a large discrepanc§ between it and the‘ﬁnglish-item;-
The sevenksignificant differences (p <:.01) betwéen Spanish' o

and Engiish ftemsnon the verha15sca1e suggest that there:are some |

language or cultnral differences contribnting to,thesebdifferences.

As in previoﬁs research, it is often difficult or impossible to

_ corroborate statistical findings in item bias research’with judg- <.

- mental findings. Too often an examination of the actual items-fails.

_ to uncover reasons for.the differential performance of examinees.
- ] :

What is often elusive is.the item x culture interaction which

‘ may affect student performance on test 'items. = Sinte culture'is

14

carried and transm1tted by language,. it is often found that students

A4

n

from the same ethnocultural background,who speak the language of
the culture, also have deep roots in that culture. Also,_it has o .

been found that the acculturation process is facilitated greatly

.

ERIC I 12 R
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by‘the degree by which one learns the language of the second cuiture)
because it is the language which conveys the new culture.
English—spegking pupils’ probaﬁility of success which exgeede&
the probability of sucéess of the Spanish-speaking pupils concerned
the abil%ty to.tgll one's age (Itgm é), to show one's shoulder (Item
4), to know;who to go to when sick\(;tem 19), what to do to read ‘
something (Item 23)i The Spanish—spééging child's pfobability of
success exceeded English-spéaking child;en's probability of succeé;
on the following items: Akndwiﬁg what a mgther‘does (Item 25), know-
ing what the teacher does (ILtem 27;, knowing hbw many hénds one has
" (Item 33), and knowing how many wheels on a bicycle (ILtem 34). VAmong
thése items, it appears.thét the mother's role and the teacher's role
) and function is more éieér to the Spanish-speaking child. However,
such suggested explanations must be confirmed of not with further
inquiry into the diffefencéé in children's perfdrmance‘on transla-
‘Ations of tests.
This study has found fhat_eighﬁ‘items of an inventory may be
' improperly functiqping. Of the eight identified items, Englishf
'spéaking pupilsAhaﬁ an advantage over the Spanish-speéking childreﬁ.
On the other hglfﬁqf the identified items, the Spanish-speakiqg
pupilsihad the adbéntage. It has been suggeéted‘t?gt’thé reasons
for some of the éi}ferenéés may be due to cu1§ura1.fact6rs. Overall,A
wheﬁ“total scores are employed,-Spanish-épeaking or English-speakiﬁé

advantages may be blurred or erased.

13
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The_SpaniSh and English versions of the CPI differ mdst notice-
ably in the administration and scoring procedures, although even the

translations of questions‘differ;' One interesting differeﬁce be-

tween the two versions is that in thé Spanish version, the Ques;ioh[
of the exéminer to the examinee is in Spanish buﬁ the-directions to \
- the examiner are in English; In the Spa%}sh version, the probe which
the examiner uses to elicit more information from the examinee is in
: Engliéh which means that therelboﬁld be a variety of:traﬁslations of
the probe froﬁ English to Spanish. 1In the“EngliShLQefsion, on the
other hand, the probe is often enciosed in quotes indicating thgt

"the exact wording should be used.

Another important difference between the two’ translations is
that the Enéliah’#ersien p;ovides the examiner with more infdrmation
than does the Spanish vergion. A good example of this is Item 22 of
ﬁhp English version which providés the examiner witﬁ three of thé
poésib%e.corréct answers. Item.22 of the Engliéh version also pro-
vides the exéminer with an e%ample of én!ambiguous answer and sﬁg-
gests that the eﬁaminer should use a probe. Furthér, on the English
.version‘the examiner is provided with an example of what a correct .

' ,

answer to the probe might be. Item 22 of the Spanish version pro-

vides the examiner with only the question to ask. In the Spanish

s

version, the examiner is not_,given any of the information about

v
-

- correct answers, probes and possible answers that are provided in

-

~ the English version of Item 22. -

14
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Some differences ih,the translations were also fouhd. Item 19
is ashed in English (Caidwell, 1970b, p.- 6) in the subjunctive and
‘the conditionalT"If you were. . . yould you. . . "The correspohding
Spanish item asks in the present and future, "gi estas... ., vas a
ver?" (Caldwell;'l974b, p. 7). Other“differences in the transla~
tions occur in Item 23 where the English version is in the past
sebjunctive'and the Spanish is in the present tense.

In summary, in the English version of the dPI more‘information

is provided to the examiner in the form of correct responseg, Sug-
N "'v . - . 3 /

—

gested probes and possible answers from the examinee. - Further, - °

because the directions dssociated with each item in the Spanish

. - s
version are in English, the examiner must translate some statements

into Spanish before directinglthem to the examinee. Finally, some
of the translations from English to Spanish allow for the change of

verb tenses.

Care should be taken in the testing of puplls who speak a lang-

uage other than English. The Spanish CPI appears on a casual ins-

pection to be an equivalent‘version of the English CPI. On closer

inspection there are important differences. Educational researchers,

school psychologlsts and teachers should compare Spanish and Engllsh
@

and their test administration procedures so that correct answers, .

o

the probes and the answers and-scoring of the two versions can be

standardized and comparable. '

15
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o . ' | Table 1

Items Showing Substantial Differences Between

Spanish and English Versions of the CPi

Spanish . English .
Item 4 SEp 4 SE  p oz
Verbal a ' o .
2 .+ -.06 .24 .51 ;§.22 .25 .77 3.35%*
» ) e ; : :
19 34 .24 .42 21305 .26 .74 4.0LR*
- 23 59 .26 .36 - .41 .23 .60 2.88%
“ 25 . -l.44 .24 .81 S~ .41 .23 .60 - -3.10%
- 27 - A7 .24 46 .25 \\ .24 0,22 -3.18%
33 - .80 .23 .69 22 .22 .45 -3.20%
3% . .- .75 .23 .68 22 .22 .45 - -3.05%
Motor ‘ _ ?
4 186 .35 .13 .03 .22 .49 4.3k
* ’
2z = 2.58, p .01
hk '. .
Z ='3.29, p < -001
3 ° s
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